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The 15th Sanibel Conference, sponsored by the Ameri-
can Society for Mass Spectrometry, was held from
January 24–28, 2003, at the Sundial Resort in Sanibel,
Florida. The topic this year was “Ion Activation in
Chemistry and Biochemistry: Mechanisms, Dynamics,
and Applications.” The conference was co-organized by
Jennifer Brodbelt (University of Texas at Austin, Texas)
and R. Graham Cooks (Purdue University, West Lafay-
ette, IN). The conference brought together over twenty
invited speakers from U.S. and international universi-
ties, government laboratories, and industry, along with
numerous participants from around the world. The
talks and posters covered both fundamental and ap-
plied topics, including some emphasis on instrumenta-
tion and with chemical systems ranging from small
(methane) to massive (protein complexes over two
million daltons).
The conference opened with a poster session and
reception on Friday evening. The conference was at-
tended by close to one hundred, with a good mix of
faculty, graduate students, post-docs, and scientists
from government labs and industry. Oral sessions ran
for a full day on Saturday, a half day on Sunday, and a
full day on Monday, with each talk limited to twenty-
five minutes followed by a generous ten-minute discus-
sion period. The ten-minute discussion periods, which
were moderated by a series of excellent discussion
leaders, promoted an enormous amount of interaction
among the speakers and participants. In fact, many
agreed that the level of discussion was superlative and
truly reinforced the benefits of smaller-scale confer-
ences.
Julia Laskin (Pacific Northwest National Laboratory,
Richland, WA) gave the opening talk on Saturday
morning. Her session focused on the nature of energy
transfer and dynamics of activation in collision induced
dissociation (CID) and surface induced dissociation
(SID) of peptides. Laskin presented numerous compar-
isons of CID and SID as a function of collision energy,
energy transfer efficiency, and time. A model of disso-
ciation that involved both fast, time-independent and
slow, time-dependent fragmentation processes was dis-
cussed. Wolfgang Plass (II. Physikalisches Institut, Jus-
tus Liebig Universitat, Giessen, Germany) followed
with a presentation about the simulation of ion motion
and internal energy deposition in collisional activation
and deactivation events. The simulation method was
based on stochastic collisions and ion trajectory calcu-
lations in which the motion of individual ions was
modeled, showing the time-evolution of ion internal
energy distributions. As an application of the method,
the model was used to rationalize unusual mass shifts
in quadrupole ion traps. Evan Williams (University of
California, Berkeley) discussed the formation and dis-
sociation of “supercharged” biological ions. The super-
charged ions were formed by modification of solution
conditions prior to electrospray ionization, such as
addition of nitrobenzylalcohol. In general, the super-
charged biological ions underwent fewer cleavages
upon SORI-CAD than observed for ions of lower charge
states. Karoly Vekey (Hungarian Academy of Sciences,
Budapest, Hungary) presented a description of the
MassKinetics simulation package, software to model
ion activation and dissociation reactions. The process
and applications of photoactivation was the topic of
Ulrich Boesl’s presentation (Institute for Physical and
Theoretical Chemistry, Technical University, Munich,
Germany).
Several speakers gave technique-oriented discus-
sions for characterization of biological ions. The appli-
cation of guided ion beam mass spectrometry to the
measurement of bond energies in small biological com-
plexes was presented by Dr. Mary Rodgers (Wayne
State University, Detroit, MI). She focused on the gas-
phase binding energies of alkali metal ions to nucleo-
bases and rationalized the structures of the complexes
based on ab initio calculations. Vicki Wysocki (Univer-
sity of Arizona, Tucson, AZ) discussed the use of
surface-induced dissociation for peptide and protein
identification and included an interesting comparison
of the relative preferences for formation of a,b,y, inter-
nal and immonium ions upon CAD versus SID of
peptides. Scott Gronert (San Francisco State University)
focused on developing new gas-phase ion-molecule
reaction strategies for probing peptide structures. As
one example, Gronert reported the use of boron re-
agents to react with phosphorylated peptides. Alan
Marshall (National High Magnetic Field Laboratory,
Tallahasee, FL and Florida State University) discussed
applications of electron capture dissociation (ECD) and
infrared multiphoton (IRMPD) dissociation in FTICR
mass spectrometry. A combined ECD/IRMPD method
was used to enhance the dissociation of peptide ions
that failed to dissociate into discernable fragment ions
after ECD alone. The IRMPD step disrupted the inter-
molecular bonds that held the pieces of the peptide
together, thus allowing the fragment ions to separate
and be detected. David Clemmer (Indiana University,
Bloomington, IN) focused on the combination of colli-
sional activation with ion mobility methods to give aPublished online May 13, 2003
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rapid multi-dimensional way to examine mixtures of
peptides, both in terms of different conformers and
different peptides. David Russell (Texas A&M Univer-
sity, College Station, TX) discussed SID, CID and ion
mobility methods in several novel time-of-flight mass
spectrometers, while Frank Kjeldsen (Uppsala Univer-
sity, Uppsala, Sweden) focused on ECD for biomol-
ecules, including a discussion of “hot” ECD which
involves the use of higher energy electrons (3–13 eV)
than in conventional ECD (0.2 eV). Although the mech-
anism of hot ECD is not clearly understood, the poten-
tial for more extensive fragmentation of biomolecules
was a promising outcome. Gary Glish (University of
North Carolina, Chapel Hill, NC) described thermally-
assisted excitation in quadrupole ion traps. By heating
the trap with a 1000 Watt bakeout heater, the internal
energies of ions stored in the trap was increased, thus
resulting in more efficient and extensive dissociation.
Jack Beauchamp (California Institute of Technology,
Pasadena, CA) discussed a new approach to the selec-
tive activation of biomolecules based on formation of
gas-phase non-covalent complexes involving a peptide
and a crown ether macrocycle with the goal of causing
site-selective fragmentation of the peptide. Several
crown ethers that recognized and bound to specific
protonated sites in peptides were reported. Scott
McLuckey (Purdue University, West Lafayette, IN) dis-
cussed the use of ion-ion reactions to assist in the
manipulation of charge states of biological ions and
consequently their dissociation in a quadrupole ion
trap. He also reported some novel gas-phase reactions
of protein anions with protein cations, each formed by
separate electrospray ionization sources; the reactions
resulted in both charge transfer products and clustering
of the negative and positive protein ions. Carol Robin-
son (University of Cambridge, Cambridge, UK) covered
CAD of enormous macromolecular multiprotein com-
plexes by using an ESI-Q-TOF instrument modified
with a quadrupole analyzer that operated at a lower
radiofrequency to extend the m/z range of ion isolation
prior to the collisional activation event. Upon activa-
tion, the complexes, some of which contained dozens of
proteins, released both individual proteins and other
multimer units. It was found that metal ions within the
protein complexes influenced the dissociation processes
and that there was a correlation between the observa-
tion of specific proteins upon CAD and their initial
proximity to the surface of the macromolecular com-
plex. Steve Hofstadler (Ibis Therapeutics, Carlsbad, CA)
discussed strategies for drug discovery of RNA targets,
such as the measurement of drug/RNA binding con-
stants based on concentration-variable ESI-FT-ICRMS
measurements. Hofstadler also reported the use of
hexapole IRMPD, in which the photoactivation process
occurred in an rf-only hexapole after formation of ions
by ESI and prior to mass analysis by FTICR mass
spectrometry. In comparison to IRMPD in the FTICR
cell, hexapole IRMPD gave more extensive fragmenta-
tion and greater sequence coverage for the analysis of
oligonucleotides.
Zdenek Herman (Academy of Sciences of the Czech
Republic, Prague) focused on scattering methods with
an emphasis on the energy partitioning and angular
distributions resulting from ion-surface interactions.
Results were presented for collisions of small projectile
ions, such as methane and methanol ions, and with a
variety of surfaces, including hydrocarbon-covered
stainless steel, carbon surfaces, and surfaces covered
with self-assembled monolayers. The topic of Joel
Park’s (Rowland Institute at Harvard, Cambridge, MA)
presentation was the fluorescence analysis of oligonu-
cleotide ions formed by ESI and stored in a quadrupole
ion trap. The fluorescence analysis was based on fluo-
rescence resonance energy transfer of chromophoric
modified double-stranded oligonucleotide anions. Peter
Armentrout (University of Utah, Salt Lake City, UT)
reported on threshold dissociation methods for deter-
mining thermochemical properties of ions and dis-
cussed the applicability of these methods to biological
compounds. Co-organizers Graham Cooks and Jenny
Brodbelt closed the meeting with their talks. Graham
Cooks discussed the energy partitioning in CAD and
SID of cluster ions probed by the kinetic method. Jenny
Brodbelt presented an overview of ESI-MS for the
evaluation of aspects of molecular recognition and the
structures of gas-phase non-covalent complexes held
together by hydrogen bonds and pi interactions.
The conference format and great diversity of speak-
ers was applauded by the participants, and the value of
such smaller, specialty meetings was heartily endorsed
by all. The topic of next year’s Sanibel meeting is
“Surface and Solids Analysis via Mass Spectrometry:
Techniques and Applications,” and those with overlap-
ping interests are encouraged to consider adding this
conference to their schedule.
681J Am Soc Mass Spectrom 2003, 14, 680–681 REVIEW
